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(54) COATING METHOD AND COATER 

(57)Abstract: 

PURPOSE: To uniformize the thickness distribution of a coating film and 
to repidly discharge mists. 

CONSTITUTION: A wafer 1 is held by a spin chuck 7 arranged in a 
treating container 2 and rotated, a photoresist soln. 18 is dripped, and a 
coating film 19 is formed by the coater. A subhood 21 with the height 
from a head opening 1 1 freely adjustable is provided above a main hood 
8 arranged on the upside of a treating container to exhaust the gas 
around the wafer. Accordingly, since the exhausting power of the main 
hood is compensated by raising the subhood, the volume of the gas 
exhausted by the main hood is suppressed, the vaporization of the 
solvent of the photoresist soln. is suppressed, an increase in the 
thickness of the coating film is prevented at the peripheral part of the 
wafer. The mist 18a is scattered upward since the suction force of the 
main hood is suppressed, hence the mists are effectively collected by 
the subhead, the mist is not returned to the wafer, and the mists are 
entirely discharged outside the container. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the method of application which supplies and applies spreading material on a front face, and 
forms the spreading film while holding a coated material by the spin chuck currently arranged in the 
interior of a processing container and making it rotate A period until the supplied spreading material 
spreads all over a coated material carries out high-speed rotation of the coated material with a larger 
rotational frequency than the formation rotational frequency of the spreading film. The method of 
application characterized by making it slow down to a spreading film formation rotational frequency, and 
rotating a coated material after the supplied spreading material spreads all over a coated material. 
[Claim 2] It is constituted so that spreading material may be supplied and applied on a front face and the 
spreading film may be formed, holding a coated material by the spin chuck currently arranged in the 
interior of a processing container, and making it rotate. In the coater currently arranged so that a hood 
may exhaust the circumference of the coated material in a processing container on the outside of a 
processing container It is the coater which the sub hood which exhausts the top space of hood opening 
is arranged in said hood bottom, and is characterized by constituting this sub hood for the height to 
hood opening, enabling free adjustment. 

[Claim 3] It is constituted so that spreading material may be supplied and applied on a front face and the 
spreading film may be formed, holding a coated material by the spin chuck currently arranged in the 
interior of a processing container, and making it rotate. In the coater currently arranged so that a hood 
may exhaust the circumference of the coated material in a processing container on the outside of a 
processing container It is the coater which the sub hood which exhausts the top space of hood opening 
is arranged in said hood bottom, and is characterized by constituting this sub hood for the opening area 
of hood opening, enabling free adjustment. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for applying a photoresist on a semi-conductor wafer 
(henceforth a wafer) in the production process of a semiconductor device, concerning a spreading 
technique and the technique which applies spreading material while holding a coated material in a 
processing container and making it rotate especially, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] There are some which are constituted so that photoresist liquid may be 
supplied on the front face of a wafer and a photoresist may be applied making a wafer carry and hold on 
the pivotable spin chuck prepared in the interior of a processing container, and rotating a wafer as 
shown in JP,53-371 89.B as a coater which applies a photoresist on a wafer in the production process of 
a semiconductor device. In this photoresist coater, after photoresist liquid's serving as Myst (henceforth 
photoresist Myst) at the time of high-speed rotation and dispersing in a way outside a wafer, risk of 
carrying out the reattachment to a wafer is by colliding and rebounding upon the inner skin of a 
processing container. 

[0003] then , it be prevent that photoresist Myst which rebounded by [ which inclined so that it might 
went up as it go inside to the inner skin of a hood , while the hood which exhaust the circumference of a 
wafer to the processing container up side in the conventional photoresist coater be put , the exhaust 
stream of facing down / space / outside a wafer / way / be form and photoresist Myst be exhaust 
outside compulsorily ] rebound and arrange a prevention side carry out the reattachment to a wafer . 
[0004] In addition, there is JP,3-60761,A as an example which has described this kind of photoresist 
coater. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in order to reduce a production cost by 
increasing the number of acquisition of the pellet per wafer, major-diameter-ization of a wafer is 
progressing. The amount of photoresist Myst which the drip of photoresist liquid increases with major- 
diameter-izing of this wafer and which sake [ Myst ] and disperses also increases. Moreover, since the 
rotational speed of a wafer is also increased, the particle size of photoresist Myst becomes small. Then, 
it will be necessary to make the exterior of a processing container discharge photoresist Myst promptly 
by increasing the exhaust air flow rate from a processing container. 

[0006] However, in the above mentioned photoresist coater, if the exhaust air flow rate from a 
processing container is increased, since the rate of flow in the periphery of a wafer will become large, 
rather than the center section of a wafer, desiccation of the photoresist in a periphery is promoted, the 
thickness of a periphery becomes thick, and dispersion occurs in thickness distribution of a photoresist 
in the center section and the circumference of a wafer. Consequently, the trouble that the sensitization 
precision of a photoresist and the dimensional accuracy after development fall occurs. 
[0007] That is, it sets like the film formation fault of a photoresist, and since the flow near a wafer 
becomes that by which the rotating flow in which induction is carried out by rotation of a wafer, and the 
flow generated according to the exhaust air force were compounded, the airflow in contact with the 
photoresist in a wafer center section decreases, and the airflow in contact with the photoresist in a 
wafer periphery increases. Consequently, the thickness of the photoresist of a periphery will become 
thick by promoting solvent evaporation of the photoresist liquid in a wafer periphery. 
[0008] The purpose of this invention is to offer the spreading technique which can discharge promptly 
Myst generated at the time of high-speed rotation while, being able to equalize thickness distribution of 
the spreading film on the whole ranging from the center section to a periphery of the coated material. 
[0009] The other purposes and the new description will become clear from description and the 
accompanying drawing of this specification along [ said ] this invention. 
[0010] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is explained among 
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invention indicated in this application. 

[001 1] Namely, it sets to the method of application which supplies and applies spreading material on a 

front face, and forms the spreading film while holding a coated material by the spin chuck currently 

arranged in the interior of a processing container and making it rotate. It is characterized by for a period 

until the supplied spreading material spreads all over a coated material carrying out high-speed rotation 

of the coated material with a larger rotational frequency than the formation rotational frequency of the 

spreading film, making it slow down to a spreading film formation rotational frequency, after the supplied 

spreading material spreads all over a coated material, and rotating a coated material. 

[0012] Moreover, while being arranged so that a sub hood may exhaust the top space of hood opening to 

the hood up side which exhausts the circumference of a coated material, it is characterized by 

constituting this sub hood for the height to hood opening, enabling free adjustment. 

[0013] Furthermore, while being arranged so that a sub hood may exhaust the top space of hood 

opening to the hood up side which exhausts the circumference of a coated material, it is characterized 

by constituting this sub hood for the opening area of hood opening, enabling free adjustment. 

[0014] 

[Function] According to the 1st above mentioned means, since high-speed rotation of the coated 
material is carried out with a larger rotational frequency than the formation rotational frequency of the 
spreading film, a period until the supplied spreading material spreads all over a coated material can form 
the spreading film all over a coated material by little spreading material on the occasion of dropping and 
its diffusion of spreading material. Consequently, while being able to decrease excessive spreading 
material and being able to reduce a production cost, it can contribute to equalization of the spreading 
film. Moreover, since it slows down to the spreading film formation rotational frequency which is not 
influenced of a turbulent flow and a coated material rotates after the supplied spreading material 
spreads all over a coated material, the effect of a turbulent flow can be avoided and thickness 
distribution of the spreading film can be made to form in homogeneity ranging from the periphery to a 
center section of a coated material under formation of the spreading film. 

[0015] According to the 2nd above mentioned means, since the exhaust air airflow of a hood is 
suppliable with adjustment of the height location of a sub hood, the exhaust air airflow of a hood can be 
controlled. Consequently, since the effect of the exhaust air force of the circumference of the coated 
material by the hood can be controlled, the amount of contact of the exhaust air style to a coated 
material can be equated over the whole, and thickness distribution of the spreading film can be equalized. 
On the other hand, since dispersing Myst is attracted and caught by the exhaust air force of a sub hood, 
it is prevented that do not return to a coated material and Myst carries out the reattachment to a 
coated material. And since it can fluctuate by adjusting the height of a sub hood, the exhaust air force 
of this sub hood should just adjust height corresponding to extent of reduction of the exhaust air airflow 
of a hood. 

[0016] Since the change in the opening area of a sub hood can adjust the exhaust air force of a sub 
hood, while the exhaust air force of a hood is suppliable like the 2nd means according to the 3rd above 
mentioned means, it can certainly supplement with Myst. 
[0017] 

[Example] Drawing 1 is the transverse-plane sectional view showing the photoresist coater which is one 
example of this invention. Drawing 2 is the transverse-plane sectional view showing an operation of the 
bottom location of a subhood. Drawing 3 is the diagram showing the sequence of the photoresist method 
of application which is one example of this invention. 

[0018] In this example, the coater concerning this invention is constituted as a photoresist coater for 
applying a photoresist to the wafer 1 as a coated material, and is equipped with the processing container 

2 arranged horizontally. The processing container 2 is equipped with the cylindrical shape-like supporter 

3 and the processing section 4 which is formed in the shallow pan configuration of an approximate circle 
form, and is supported at a level with the upper limit of a supporter 3. The revolving shaft 6 which 
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rotates with the driving gears 5, such as a servo motor, is arranged and inserted in the hollow section of 
the top face of the processing section 4 of the processing container 2 on the center line. To the upper 
limit of the revolving shaft 6 in the hollow of the processing section 4 of the processing container 2, it 
has allotted and fixed so that a spin chuck 7 can carry out level rotation, and the spin chuck 7 is 
constituted so that the wafer 1 as a coated material can be held by vacuum adsorption. 
[0019] The hood (henceforth the Maine hood) 8 which exhausts the circumference of the wafer 1 held 
at the spin chuck 7 is furnished to the outside upper part of the processing container 2. The Maine hood 
8 is equipped with the supporter 9 formed in the shape of a cylindrical shape, and the hood 10 which 
protruded on the sense within the direction of a path from the upper limit of a supporter 9. The hood 10 
is formed in the circular ring configuration, and rather than the outer diameter of a wafer 1, the hood 
opening 1 1 is formed in a major diameter a little, and is arranged in the revolving shaft 6 and the 
concentric circle. The cross-section configuration of a hood 10 is formed in the isosceles triangle of the 
acute angle which becomes thin as it goes at the tip of the inside, and the tip is arranged so that it may 
be located in the bottom only a little rather than the top face of a wafer 1. It inclines so that photoresist 
[ which inclined so that it might go up as it goes inside by the inferior surface of tongue of a hood 10 ] 
Myst in which it rebounds upon, the prevention side 12 is formed in, and this rebound-phenomenon 
prevention side 12 has dispersed from the wafer 1 may not return in the direction of a wafer 1 and 
photoresist Myst may be reflected downward. 

[0020] The lower limit of the supporter 9 of the Maine hood 8 is connected with the supporter 3 of the 
processing container 2 in one, and the Maine jet pipe 13 of a circular girdle configuration is formed of 
the space between the supporters 9 of the Maine hood 8 and the supporters 3 of the processing 
container 2 which have been arranged in the shape of an inside-and-outside duplex cylindrical shape. 
The hood opening 1 1 of the Maine hood 8 is open for free passage, and the upper limit of the Maine jet 
pipe 13 exhausts the periphery space of the wafer 1 held at the spin chuck 7. The Maine exhaust pipe 
15 connected to the exhausters 14, such as a vacuum pump, is connected to the Maine jet pipe 13, and 
while being the Maine exhaust pipe 15, the Maine damper 16 as an amount regulator valve of variable 
flow is interposed. 

[0021] It is furnished so that the nozzle 17 to drop the photoresist liquid 18 with which the photoresist 
was diluted with the solvent right above the core of a spin chuck 7 may go up and down perpendicularly 
with a rise-and-fall driving gear (not shown), and the nozzle 1 7 is constituted so that only small quantity 
can trickle photoresist liquid 18 on a wafer 1. 

[0022] The sub hood (henceforth a subhood) 21 is furnished to the outside upper part of the Maine hood 
8 free [ rise and fall ], and the subhood 21 is equipped with the supporter 22 formed in the shape of [ of 
a major diameter ] a cylindrical shape rather than the supporter 9 of the Maine hood 8, and the hood 23 
which protruded on the sense within the direction of a path from the upper limit of a supporter 22. The 
hood 23 is formed in the circular ring configuration, and the hood opening 24 is formed identically to the 
hood opening 11 of the hood 10 of the Maine hood 8, and is arranged on the same axle. On the whole, 
this hood 23 is crooked at 90 degrees from the end face of a supporter 22 at the inside sense so that it 
may be formed in form of sheet and may ****** horizontally. 

[0023] To the lower limit section of the supporter 22 of the subhood 21, crookedness shaping is carried 
out in one, and fitting of the sliding of the inner circumference of this guide section 25 is made free to 
the channel die steel configuration where the guide section 25 is circular on the periphery of the 
supporter 9 of the Maine hood 8 at it. Between the sliding surfaces of the inner circumference of the 
guide section 25, and a supporter 9, it is constituted so that a seal condition may be maintained, and the 
sub jet pipe 26 of a circular girdle configuration is formed of the space between the supporter 22 of the 
subhood 21, the supporter 9 of the Maine hood 8, and the pars basilaris ossis occipitalis of the guide 
section 25. The hood opening 24 of the subhood 21 is open for free passage, and the upper limit of the 
sub jet pipe 26 exhausts the headroom of the hood opening 1 1 of the Maine hood 8. The sub exhaust 
pipe 28 connected to the sub exhausters 27, such as a vacuum pump, is connected to the sub jet pipe 
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26, and while being the sub exhaust pipe 28, the subdamper 29 as an amount regulator valve of variable 
flow is interposed. 

[0024] Between the periphery of the supporter 22 of the subhood 21, and the machine frame (not 
shown) of the method of the outside, the lifting device 30 for making it go up and down the subhood 21 
to the Maine hood 8 is furnished. That is, the rack 31 is perpendicularly laid by the periphery of the 
supporter 22 of the subhood 21 fixed, and this rack 31 has got into gear so that both-way rectilinear 
motion can be carried out to the pinion 32 bearing of the rotation of was made free to the machine 
frame of a way outside the supporter 22. The pinion 32 is connected with the servo motor 33 as a 
rotation driving gear so that a rotation drive may be carried out, and a servo motor 33 is controlled by 
the controller 34 built by computer etc. And this controller 34 is constituted so that the damper 16 of 
the Maine hood 8 and the damper 29 of the subhood '21 may be controlled in generalization with a servo 
motor 33. Furthermore, the controller 34 is constituted so that it may control with the roll control 
sequence which mentions later the driving gear 5 which carries out the rotation drive of the spin chuck 
7. 

[0025] Next, an operation is explained. The wafer 1 as a coated material is carried on a spin chuck 7, 
and is held by means, such as vacuum adsorption. Then, a wafer 1 rotates with a predetermined roll 
control sequence through a revolving shaft 6 by control of a controller 34 with a driving gear 5. The 
photoresist liquid 18 of predetermined viscosity (for example, 50 mPa-S) by the way of a predetermined 
engine speed is dropped only for small quantity (for example, 1 .0ml) on the core of a wafer 1 from a 
nozzle 17. Since the dropped photoresist liquid 18 is diffused according to a centrifugal force in the 
direction of the periphery side of a wafer 1 in (the direction which makes the periphery and tangent of a 
wafer 1), the spreading film (henceforth the spreading film) 19 of a photoresist will be formed in the front 
face of a wafer 1 over the whole at homogeneity. 

[0026] Under the present circumstances, the photoresist liquid 18 which dispersed in the way outside 
the wafer 1, and a part of photoresist Myst 18a are attracted by the Maine jet pipe 13, they are 
discharged outside, and that remainder is attracted by the sub jet pipe 26 of the subhood 21, and is 
discharged outside as shown in drawing 1 . 

[0027] By the way, since the rotational speed for spinner spreading will also increase while the drip of 
photoresist liquid 18 increases if the diameter of a wafer 1 turns into a major diameter (for example, 
200mm), the amount of photoresist Myst 18a which disperses from the dropped photoresist liquid 18 
also increases, and the particle size of photoresist Myst 18a becomes small. Then, in the spinner 
spreading activity of the wafer 1 of a major diameter, the need of making the exterior of the processing 
container 2 discharging photoresist Myst 18a promptly occurs by increasing the exhaust air flow rate 
from the processing container 2. 

[0028] On the other hand, it sets like the formation fault of the spreading film 19 after dropping of 
photoresist liquid 18, and since the air current of the wafer 1 neighborhood becomes that by which the 
rotating flow in which induction is carried out by rotation of a wafer 1 , and the exhaust stream generated 
according to the exhaust air force of the Maine jet pipe 13 and the sub jet pipe 26 were compounded, 
the airflow in contact with the spreading film 19 in the center section of a wafer 1 decreases, and the 
contact airflow of the spreading film 19 in the periphery of a wafer 1 increases. Consequently, the 
thickness of a periphery becomes thick by promoting solvent evaporation of the photoresist liquid 18 in 
the periphery of a wafer 1. 

[0029] therefore, when the exhaust air flow rate to the processing container 2 is made to increase to 
making the exterior of the processing container 2 discharge photoresist Myst 18a promptly simply Since 
the airflow in contact with the spreading film 19 in the periphery of a wafer 1 increases increasingly, By 
promoting increasingly solvent evaporation of the photoresist liquid 18 in the periphery of a wafer 1, the 
phenomenon in which the thickness of a periphery becomes still thicker and the thickness distribution in 
a wafer 1 becomes an ununiformity much more notably occurs. 

[0030] In order to avoid this phenomenon, the following control is performed in this example. First, a 
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period until the photoresist liquid 18 dropped from the nozzle 17 spreads all over a wafer 1 like the roll 
control sequence shown in drawing 3 After high-speed rotation of the wafer 1 is carried out with a 
larger engine speed than the formation engine speed of the spreading film 19 and the dropped 
photoresist liquid 18 spreads all over a wafer 1, it slows down to the spreading film formation engine 
speed by which a wafer 1 is not influenced of a turbulent flow, and a wafer 1 rotates. 
[0031] That is, drawing 3 shows the roll control sequence of a wafer, the rotational frequency (rpm) of a 
wafer is taken by the axis of ordinate, and the spreading processing time (sec) is taken by the axis of 
abscissa. If vacuum adsorption maintenance is carried out at a spin chuck 7, high-speed rotation of the 
wafer 1 will be carried out with the rotational frequency Nh for the time under a photoresist drop 
through a revolving shaft 6 by the driving gear 5. When it is predetermined [ of the period Ta by which 
this high-speed engine speed Nh is stabilized ], photoresist liquid 18 is dropped at the core of a wafer 1 
from a nozzle 17. The high-speed rotational frequency Nh is maintained at the predetermined period Tb 
when it was beforehand set up until the photoresist liquid 18 after dropping spread all over a wafer 1. 
[0032] Then, rotation of a wafer 1 is slowed down by the rotational frequency Nl for spreading film 
formation which is under the rotational frequency Nr that the turbulent flow by rotation does not 
g enera te. The reduced rpm Nl for this spreading film formation is continued until the thickness of the 
spreading film 19 will not change. Here, as for the moderation period Tc from after termination of the 
whole surface breadth period Tb of photoresist liquid 18 to below the turbulent flow generating 
prevention rotational frequency Nr, being shortened as much as possible is effective when acquiring 
thickness precision. 

[0033] According to the above roll control sequence, since a wafer 1 rotates with the number Nh of 
high-speed rotations on the occasion of dropping and its diffusion of photoresist liquid 18, the spreading 
film 19 can be formed all over a wafer 1 with little photoresist liquid 18. Moreover, since reduced rpm Nl 
slowed down before the spreading film 19 which spread all over the wafer 1 reaches predetermined 
thickness, in spite of having dropped photoresist liquid 18 in the high-speed engine speed Nh, the 
spreading film 19 of predetermined thickness is formed. And under formation of the spreading film 19, 
since reduced rpm Nl is maintained, the effect of a turbulent flow can be avoided and the spreading film 
19 will form uniform thickness distribution ranging from the periphery to a center section of a wafer 1. 
[0034] Here, when photoresist liquid 18 was trickled by the wafer 1 of a major diameter during high- 
speed rotation of a wafer 1, it was shown clearly by this invention person that minute photoresist Myst 
18a occurred so much, and dispersed above a wafer 1. This is considered to be based on the following 
reasons. 

[0035] The amount more nearly excessive than a complement is contained in the photoresist liquid 1 8 
dropped at the wafer 1 at formation of the spreading film 19, and the excessive photoresist liquid 18 
disperses with kinetic-energy E shown in the tangential direction of a wafer periphery by formula ** of a 
degree by rotation of a wafer 1 . 

E=(1/2) xMxV2 ... In ** type **, it is the rate of photoresist Myst 18a at the time of M seceding from 
the mass of photoresist Myst 18a, and V seceding from a wafer periphery. This balking rate V becomes 
large in proportion to the radius r and rotational frequency N of a wafer 1. Moreover, the particle size of 
photoresist Myst 18a is inversely proportional to the rotational frequency N of a wafer 1, and mass M is 
proportional to the cube of particle size. Therefore, the particle size of photoresist Myst 18a is small as 
the engine speed N of a wafer 1 is large and the radius r of a wafer 1 becomes large, and the rate V 
which secedes from a wafer periphery becomes large. And since photoresist Myst 18a which became 
small [ particle size ] becomes easy to be influenced of lift by gravity, photoresist Myst 18a becomes 
the inclination of rise balking from level balking, and will be in the condition of dispersing in a location 
high in comparison from the top face of a wafer 1. 

[0036] Controlling the displacement by the Maine jet pipe 13 in this example paying attention to this 
phenomenon in which photoresist Myst 18a disperses up on the occasion of high-speed rotation of the 
wafer 1 of a major diameter, since the displacement as the processing container 2 whole is increased, an 
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exhaust air control sequence with the subhood 21 is carried out. That is, while the wafer 1 is rotating 
with the high-speed rotational frequency Nh and the displacement by the Maine jet pipe 13 is controlled, 
the subhood 21 goes up to a high predetermined location as shown in drawing 1 . Then, if rotation of a 
wafer 1 is slowed down by reduced rpm Nl, while the Maine jet pipe 13 will be returned to the usual 
displacement, the subhood 21 descends to the low location close to the hood opening 11 of the Maine 
hood 8 as shown in drawing 2 . 

[0037] Since the excessive increment in the contact airflow of the spreading film 19 in a periphery is 
controlled outside a wafer 1 by controlling the displacement by the Maine jet pipe 13 as mentioned 
above, solvent evaporation of the photoresist liquid 18 in the periphery of a wafer 1 is controlled, 
consequently increase of the thickness of the spreading film 19 in the periphery of a wafer 1 is 
controlled. 

[0038] On the other hand, if the suction force of the Maine jet pipe 13 declines, since photoresist Myst 
18a becomes easy to disperse up, it will be attracted and caught with the sub jet pipe 26 of the subhood 
21 arranged above the hood opening 11 which is suction opening of the Maine jet pipe 13. Since suction 
capacity will be become large when the subhood 21 is keeping away from the hood opening 11 of the 
Maine hood 8 at this time, it will be in the condition of supplementing with photoresist Myst 18a which 
has dispersed so that it may go up very effectively. Therefore, even if the exhaust air force of the Maine 
jet pipe 13 is controlled, photoresist Myst 18a will be altogether discharged by the exterior of the 
processing container 2, without returning in the direction of a wafer 1. 

[0039] Here, corresponding to extent by which the exhaust air force of the Maine jet pipe 13 is 
controlled, the exhaust air force of the sub jet pipe 26 of the subhood 21 is adjusted suitably. 
Adjustment of the exhaust air force of the sub jet pipe 26 of this subhood 21 is performed about the 
relation between the exhaust air force of the subhood 21, and the exhaust air force of the Maine jet pipe 
13. And adjustment of this exhaust air force can be performed by adjusting the opening of each dampers 
1 6 and 29. Moreover, since the value of concrete displacement changes with terms and conditions of **, 
such as a class of photoresist, viscosity of photoresist liquid, and a drip, it is desirable to calculate an 
optimum value beforehand by the experiential technique by the simulation which used the experiment 
and the computer. 

[0040] According to said example, the following effectiveness is acquired. 

(1) A period until the photoresist liquid 18 dropped from the nozzle 17 spreads all over a wafer 1 By 
carrying out high-speed rotation of the wafer 1 with a larger rotational frequency than the formation 
rotational frequency of the spreading film 19 Since the spreading film 19 can be formed all over a wafer 
1 with little photoresist liquid 18 on the occasion of dropping and its diffusion of photoresist liquid 18, 
the amount of the photoresist liquid 18 used is decreased — making — the cost of lithography down 
stream processing — if spread, while being able to reduce the production cost of a semiconductor 
device, it can contribute to equalization of the spreading film 19. 

[0041] (2) By making it slow down to the spreading film formation rotational frequency which is not 
influenced of a turbulent flow, and rotating a wafer 1, after the dropped photoresist liquid 18 spreads all 
over a wafer 1 In spite of having dropped photoresist liquid 18 in the high-speed engine speed Nh The 
spreading film 19 of predetermined thickness is formed, moreover, since reduced rpm Nl is maintained, 
the effect of a turbulent flow can be avoided and thickness distribution of the spreading film 19 can be 
made to form in homogeneity ranging from the periphery to a center section of a wafer 1 under 
formation of the spreading film 19. 

[0042] (3) Since the exhaust air force of the Maine jet pipe 13 is suppliable with a rise of the subhood 
21 by arranging the subhood 21 which can go up and down freely to the Maine hood 8 up side, The 
displacement by the Maine jet pipe 13 can be controlled. The result, The excessive increment in the 
contact airflow by the Maine jet pipe 13 of the spreading film 19 in a periphery can be controlled outside 
a wafer 1, solvent evaporation of the photoresist liquid 18 in the periphery of a wafer 1 can be controlled, 
and increase of the thickness of the spreading film 19 in the periphery of a wafer 1 can be controlled. 



-9- 



[0043] (4) With the above (3), since evaporation of the excessive solvent of photoresist liquid 18 can be 
controlled, the consumption of photoresist liquid 18 can be decreased and the manufacturing cost of a 
semiconductor device can be reduced. 

[0044] (5) On the other hand, if enhancement of the suction force of the Maine jet pipe 13 is controlled 
Since photoresist Myst 18a will be attracted by the sub jet pipe 26 of the subhood 21 which becomes 
easy to disperse up and has been arranged above the Maine hood opening 1 1 which is suction opening 
of the Maine jet pipe 13 and will be caught effectively, The exterior of the processing container 2 can be 
made to discharge photoresist Myst 18a altogether, even if the exhaust air force of the Maine jet pipe 
13 is controlled, without returning in the direction of a wafer 1. 

[0045] (6) By constituting the exhaust airflow rate of the sub jet pipe 26 of the subhood 21 possible 
[ adjustment ] corresponding to extent by which the exhaust air force of the Maine jet pipe 13 is 
controlled Since it is controllable to an optimum value corresponding to the terms and conditions of **, 
such as a diameter of the class of photoresist, the viscosity of photoresist liquid, a drip, and a wafer, 
and rotational speed of a wafer, while the above (3) and the effectiveness of (4) are certainly securable, 
it can raise further. 

[0046] (7) Since fluctuation of thickness can be prevented even if it changes somewhat spreading 
ambient temperature and spreading ambient atmosphere humidity by decreasing the amount of air 
currents which acts on the spreading film 19 on a wafer 1, the spreading film of the stable thickness can 
be formed. 

[0047] (8) Since the quality and reliability of the spreading film 19 can be raised by on the whole 
equalizing thickness distribution of the spreading film 19, it can set on the spreading film of a photoresist, 
generating of the development remaining part at the time of development or a development excessive 
part etc. can be prevented, and the precision as the whole lithography processing can be raised. 
[0048] Drawing 4 is the transverse-plane sectional view showing the photoresist coater which are other 
examples of this invention, and drawing 5 (a) and (b) are each top view showing each operating state, 
respectively. 

[0049] The point that this example 2 differs from said example 1 is in the point constituted so that the 
opening area in the hood opening 24 of the hood 23 of the subhood 21 may be adjusted. That is, the 
shutter 35 in which modification adjustment of the area of opening arranged in the center section is free 
is furnished to the subhood 21, and this shutter 35 is constituted by the same structure as the drawing 
device of a camera. The servo motor 36 is connected with the shutter 35 through the wire 37, and 
adjustment of opening area is controlled by the servo motor 36. A servo motor 36 is controlled by the 
controller 34 in generalization. 

[0050] In this example 2, controlling the displacement by the Maine jet pipe 13 paying attention to the 
phenomenon in which photoresist Myst 18a disperses up on the occasion of high-speed rotation of the 
wafer 1 of a major diameter and which was mentioned above, since the displacement as the processing 
container 2 whole is increased, an exhaust air control sequence with the subhood 21 is carried out. That 
is, while the wafer 1 is rotating with the high-speed rotational frequency Nh and the displacement by the 
Maine jet pipe 13 is controlled, the subhood 21 goes up to a high predetermined location, and the 
opening area of the shutter 35 of the subhood 21 decreases. Consequently, if rotation of a wafer 1 is 
slowed down by reduced rpm Nl, while the Maine jet pipe 13 will be returned to the usual displacement, 
it descends to the low location where the subhood 21 approaches the hood opening 1 1 of the Maine 
hood 8, and the opening area of the shutter 35 of the subhood 21 increases. 

[0051] Since the excessive increment in the contact airflow of the spreading film 19 in a periphery is 
controlled outside a wafer 1 by controlling the displacement by the Maine jet pipe 13 as mentioned 
above, solvent evaporation of the photoresist liquid 18 in the periphery of a wafer 1 is controlled, 
consequently increase of the thickness of the spreading film 19 in the periphery of a wafer 1 is 
controlled. 

[0052] On the other hand, if the suction force of the Maine jet pipe 13 declines, since photoresist Myst 
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18a becomes easy to disperse up, it will be attracted and caught with the sub jet pipe 26 of the subhood 
21 arranged above the hood opening 1 1 which is suction opening of the Maine jet pipe 13. Since suction 
capacity will be become large when the opening area of a shutter 35 is small while the subhood 21 is 
keeping away from the hood opening 11 of the Maine hood 8 at this time, it will be in the condition of 
supplementing with photoresist Myst 18a which has dispersed so that it may go up very effectively. 
Therefore, even if the exhaust air force of the Maine jet pipe 13 is controlled, photoresist Myst 18a will 
be altogether discharged by the exterior of the processing container 2, without returning in the direction 
of a wafer 1 . 

[0053] Here, corresponding to extent by which the exhaust air force of the Maine jet pipe 13 is 
controlled, the exhaust air force of the sub jet pipe 26 of the subhood 21 is adjusted suitably. 
Adjustment of the exhaust air force of the sub jet pipe 26 of this subhood 21 is performed about the 
relation between the exhaust air force of the subhood 21, and the exhaust air force of the Maine jet pipe 
13. And adjustment of this exhaust air force can be performed by adjusting the opening of each dampers 
16 and 29. Moreover, since the value of concrete displacement changes with terms and conditions of **, 
such as a diameter of a wafer, an engine speed of a wafer, a class of photoresist, viscosity of 
photoresist liquid, and a drip, it is desirable to calculate an optimum value beforehand by the experiential 
technique by the simulation which used the experiment and the computer. 

[0054] Although invention made by this invention person above was concretely explained based on the 
example, it cannot be overemphasized that it can change variously in the range which this invention is 
not limited to said example and does not deviate from the summary. 

[0055] For example, a shutter may be furnished to the subhood which does not go up and down 
relatively to the Maine hood, although it explained per in said example 2 when the subhood which can go 
up and down a shutter freely was furnished. 

[0056] Moreover, the configuration whose modification adjustment of the opening area of a subhood is 
enabled may not be restricted using the shutter of a camera, but may use breaker styles, such as a 
damper. 

[0057] Neither an exhaust air way nor an exhauster may be restricted for arranging separately for every 
jet pipe of the Maine hood and a subhood, respectively, but it may be constituted so that it may use in 
common. 

[0058] Rise-and-fall control of a subhood and opening area control of hood opening may not be 
restricted for performing corresponding to the diameter and engine speed of a wafer, but may be 
performed corresponding to the class of spreading material, such as viscosity of photoresist liquid, and a 
drip, a photoresist, etc. 

[0059] Although the above explanation explained the case where it applied to the spreading technique 
which applies a photoresist on the wafer which is the field of the invention which became the 
background about invention mainly made by this invention person When applying a photoresist to the 
case where it is not limited to it and a photoresist is applied to a mask, a liquid crystal panel, a compact 
disk, the circuit board, etc., this invention further When applying spreading material other than a 
photoresist to a wafer, a mask, etc., it can apply to spreading technical [ which applies spreading 
material to a coated material by rotation / at large ]. 
[0060] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among 
invention indicated in this application is explained briefly. 

[0061] By carrying out high-speed rotation of the coated material with a larger rotational frequency than 
the formation rotational frequency of the spreading film, a period until the dropped spreading material 
spreads all over a coated material Since the spreading film can be formed all over a coated material by 
little spreading material on the occasion of dropping and its diffusion of spreading material, while being 
able to decrease the amount of the spreading material used and being able to reduce the production 
cost of a spreading process, it can contribute to equalization of the spreading film. 
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[0062] After the dropped spreading material spread all over the coated material, in spite of having 
dropped the coated material in the high-speed rotational frequency by decelerating a coated material to 
the spreading film formation rotational frequency which is not influenced of a turbulent flow, and rotating 
a coated material The spreading film of predetermined thickness is formed, moreover, since reduced rpm 
is maintained, the effect of a turbulent flow can be avoided and thickness distribution of the spreading 
film can be made to form in homogeneity ranging from the periphery to a center section of a coated 
material under formation of the spreading film. 

[0063] Since the exhaust air airflow of a hood is suppliable with the height location of a sub hood by 
arranging the sub hood which can adjust a height location to the hood bottom which exhausts the 
circumference of a coated material freely so that the top space of hood opening of a hood may be 
exhausted, the exhaust air airflow of a hood can be controlled. Consequently, since the effect of the 
exhaust air force of the circumference of the coated material by the hood can be controlled, the amount 
of contact of the exhaust air style to a coated material can be equated over the whole, and thickness 
distribution of the spreading film can be equalized. On the other hand, since dispersing Myst can be 
made to be able to attract by adjustment in the strength of the exhaust air force by height justification 
of a sub hood and can be made to catch certainly, it can prevent that can prevent certainly that Myst 
returns to a coated material, and Myst carries out the reattachment to a coated material. 
[0064] Moreover, since the change in the opening area of a sub hood can adjust the exhaust air force of 
a sub hood by arranging the sub hood which can adjust the opening area of hood opening freely, while 
the exhaust air force of a hood is suppliable, it can certainly supplement with Myst. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the transverse-plane sectional view showing the photoresist coater which is one 
example of this invention. 

[Drawing 2] It is the transverse-plane sectional view showing an operation of the bottom location of a 
subhood. 

[Drawing 3] It is the diagram showing the sequence of the photoresist method of application which is 
one example of this invention. 

[Drawing 4] It is the transverse-plane sectional view showing the photoresist coater which are other 
examples of this invention. 

[Drawing 5] (a) and (b) are each top view showing each operating state, respectively. 
[Description of Notations] 

1 [ — Processing section, ] — A wafer (coated material), 2 — A processing container, 3 — A supporter, 
4 5 [ — Maine hood (hood), ] — A driving gear, 6 — A revolving shaft, 7 — A spin chuck, 8 9 [ — 
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Rebound-phenomenon prevention side, ] — A supporter, 10 — A hood, 1 1 — The Maine hood opening, 
12 13 [ — Maine damper, ] — The Maine jet pipe, 14 ~ An exhauster, 15 — The Maine exhaust pipe, 16 
17 — A nozzle, 18 — Photoresist liquid, 18a — Photoresist Myst, 19 — The spreading film, 21 — A 
subhood (sub hood), 22 — Supporter, 23 [ — Sub jet pipe, ] — A hood, 24 — Subhood opening, 25 — 
The guide section, 26 27 [ — A lifting device, 31 / — A rack, 32 / — A pinion, 33 / — A servo motor, 
34 / — A controller, 35 / — A shutter, 36 / — A servo motor, 37 / — Wire. ] — A sub exhauster, 28 - 
- A sub exhaust pipe, 29 — A subdamper, 30 



[Translation done.] 
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[0 0 3 2] ^©t£. CIA 1 ommzwimzjiZtLffi 

1 9©JP£#^fcL&<ft££Ti8^£ft 

y* M/yX h&l 8©£ffij£#D»3P B lT 
b <Dii$7&^6&SStje£|5*lt[Ue§£N r £TF£T©$ca 

[0 0 3 3] JW±«®tefM«->-3r>X{£j:ntf, 7* 

hUvX hf^l 8©m^±0^©i£fSt(c^bT«:. y 30 

x/M^jftji[Eie^Nh^t)-oT[Hig$n^Ac«e>, 4>* 

©y-* h W7, bW. 1 8 Id.t^T'yXA 1 ©^ffiiC^ft: 
^19^MTSii^T'f5. -y-XAl©£B 

* bVi>7, bW.\ 8 ZffiTVTzlZbfrfrt)*,-?, ffil£<D 

wzmM-tzzLttfT-g. mfti&i 9 tt^XA 1 ©JU22 
m^*$imzfrtz-oTi§--tiWkmtt*i*Wi8.T%z\t « 

lZt$.Z>o 

[0 0 3 4] Z\ZX\ CXA 1 (DMm®fo$\Z*m<D<? 
XA1 \zy* NUi^X h*l 8j&*irF3ft*£. 

[0 0 3 5] cxa 1 \ZffiTZMZ7* b V~J7s bWLl 
8 K«M0t 1 9 <D»fifeK&gfcS«k D 

i©llllEKJ:oT£xAttft©S«:frfa£&©£<DK^ so 



8 

E= (1/2) XMXV2 • • -® 
SKDfciSHT, Mtt7*hV^hi^M8a©» 
ft. Vtt^7XAn«*»R-r*IR07* M'yX hST. 
H8a«a«f*5. n©8f8ftjiSVttCXAlCD¥ 
Ir N t;; it #JLT* y*bV 

i?X b 5 X h 1 8 a OfiftlWlA 1 (Dlfiie^N £jj»Jt 
WU K*Mttfcfc1I©3£fcJt0!l"r*. UcAbt, «7 
XA 1 (0|HltelSN*^^<, ClAl©*irA^f< 
ftStCftoT. 7* FUvXhS^M 8 aCegB/h 

T. 1&&<D>l^<f3.-otzy* b 18aS 

7, h 5 7. M 8 a 0 *>±*MiK©fBl«iJfcfc 

[0 0 3 6] *g©£XAl©flSaiaMElClRLT:7:* F 
l/y^hS7h 1 8 a*«±*JCjft«-r*3:©IB*lr#B 

>^*«*as$n*. -rfc^s. ^xAi*«*jgimE3»N 
-y-y-7- f 2 1 a*3r5t©j«^fi:«*-e±#sn 

-5c ■€■©«. ^XAlOHHE^aisHEKcN 1 

nst, 9 b 1 3*«a#osfi!C*fcB!sn 

-sttfeic 02 tc^snTVi-sjc^tc K2 

1 >7- K 8 ©37- KRP 1 1 Kitt«T*te^ffi 

gKT&Sft*. 

[0 0 3 7] «±©J:5lc^-f >#«y^ M3CJ:5 
SPUSjWWW 3 ft* - 1 K <t 0 . 9IA1 oftBI fflgBfc 

e»t«tt#Mi 9©«»®»o^&iii)n«tti$iJ$ft* 

CXAKDHagBtfett-S^^-hU-vXhf^l 8 

o*ffl|j!l5Stt««WSft» "7iAioia»l: 
*3tt*^*Ki 9©IKJ*©ii^:««iSiJSft*<, 

[0 0 3 8] ffiTj. ^-f >&§S.?9 b 1 3 ©®5l73©{g; 
TSft*.i:, 7* hl^vXhSXh 1 8 alZ±Js\zMWi. 
V%<t£Z>tz*b. *<i y$myt> h 1 3©©5IPT** 
7- KBBP 1 1 ©±*KK«*ftTti*U-^7— F 2 1 
<D-#7m§S.?9 b 2 6 tCcfc-pTK§l$ftTJi$ESn*^ 

teas. c©t#, ■y-7*7-F2 m*-f>:7-F8 

ttofc«!8K:itt-aT^*fc«&, ±#"f£x 
5kUa*UT*fc7*hU'^hS^M 8a^ft)* 

h 1 3©pa^* s ffi)$iJSftTt). 7*M/y7,h 
5 7x M 8 alJ9IA 1 O^lHtRi d <^ia^§§ 

2 ©^gCII^TS^Hi^ft* - 1 IC**. 

[0 0 3 9] Z.Z.T\ *<1>m%?>7 b 1 3<Dm%j]tf 
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0 h 2 6<Dmm.mm-M.Mm2nz>, £©-9-77- f 2 

1 <DV7$my? h 2 6 ©ii*»ii(j, -9-7*7- k 

2 i«s^*i^-r>»m^*^ h 1 3©#iAi©n» 

T^-i^T-#-5e A#«J&#mft©fiItt, 7* 

[0 0 4 0] mItB|ISg0tJtcJ;n^©gi^»?»n^>«, 

(i) /x;n 7frt>ffiTznrz7* vwt, h«i 
8*5^ia i ©iffii:i2;^5ST*offlWB, m^mi 9 

jimte^-B-S^tJcit), 7* 1-1^77 hf&l 8©rBT 

T£-5Tc86> 7* hl/vX hmi 8©&ffl»£j)£4>3-tf 
T'JV^7 7^-«lIIg©3XK L^Tli*##g 

ffil 9©i$— fblC«^-T«.^i:*?T#-5„ 

[0 0 4 1] (2) ?TF£ft*:7;t hl/yT, h$cl 8 
*'7XA 1 ©^fflfC/S^-Dfc&C a»!t©i^£§t7& 

®m$kN 1 frltt SLgit©*#£!H!igT&d 
t#T-£. ^Ugl 9©^/P^**^XA 1 ©J^jagB^ 
<b + ffe SB fc o T i% - 1 Z m $ •& 3 - i: ** T* ^ -5 . 
[0 0 4 2] (3) >7-H8«±{|iJtr#l^gft 
©-977— K 2 1 SiSEISTSvIiJCckD, -9-7*7- h* 2 

l ©±#k:«tt>T^-f >*§l^i/ h l 3©i*5";"j£*t3 
&#Pftj-?:-5^t -^©iSSii* 7xa 1 ©^t-jiaasB 

tC^t-S^H 1 9 <D*-1>m%?Z> h 1 3 C<k<5»» 

®»©&#&if jra£«ifiiijLT7XA i ©aaa..;:*.** 

7X/M 0«a«fC*^-6Sft*Btl 9 ©(SU*©*!* 

[0 0 4 3] (4) Mffi (3) »C«tO. 7* hUi?X 
h«l 8©jfe»&*a©«l58SrjqU!i«"r*^i*«T€r*fc 
*. 7* FU"77. h*l 8 0ifi^i'>$t5Ii*s 

So 

[0 0 4 4] (5) >»^7 h 1 3CD® 

5l*©Jf!&a*»fM£n-5i, 7*hl/yAh5XM8 



(6) 

7*7- H 2 1 <OM-ymfS,y^ h 2 6fc:«koT»3ISnT 

8 alWlA 1 <757jftKM3^<h&<#aS^§ff2©fl-gB 
[0 0 4 5] (6) *>f hi 3<D#&l3ifi 

m®i£nz>um\zttfo\sTV7'-7- y- 2 1 owmn.? 
{?b2 6 <r>&%m&*mm»im\z®tfir?z> z.t\z&r>, 

7*M/yXh©m 7tM/y*Xh«©M. »T 

j&LT*Mffi£lHfrr*££#T#*;fc«>, 1512 (3) 
43<fctf (4) OSftiftSrSSmcaEfttidt^-CSSta: 

[0 0 4 6] (7) 7IAl±©i«l 9 KflUBT 
[0 0 4 7] (8) 1«1 9 ©WJWMI. 

[0 0 4 8] H4f4*fSW©flS©**fi«T**7* 
-77. b^*gfi^^TiEffi»fffiEIT*0, i5 (a) . 

(b) l4#^IttIS*n^t§¥IHT*5. 

[0 0 4 9] #3U60J 2 *iS9fB*J6fi»J 1 iWtJAIi, 
+>-7*7— K2 HSB2 3C07'-FF^P2 4tC*5tt 

so sBBnsa**aiS*n*«j:5fc:«j«snT^*jSt:* 

-^3 6*«7-r^3 7*7>UTiilS*nTfeO. -9— # 
3 6fc«fcoTWPffli«©»lSS:ttllSn*«fc-5tC 
fioTHS. t-^t-^ 3 6 Un > f> a-7 3 4 l;i 

[0 0 5 0] *^JS0il2 (CiStiTtt, ^cg©7lAl© 
io i^iilHieiC^bT^* hST. h 1 8 a*«±*t 

z\z&z>m%mzmu\s^, ffli§S2^tit© 
»a*«:ieini'r*fc«>icu-^7 - k 2 1 \z£z>mm.um 

1 3\z&zm§5.mf)m®i<nz£t%\z, ^7-^2 

l*^^©i§^fiS^T±#$n, -9-7*7- F 2 

l©yt7^-3 5ffllPB«W>Sn5. ^©Sg 
7X/N 1 ©0!|£;W£jf @igi&N 1 IcMjg^tlSi:- 
so *4>»%?9 h 1 3 3ft«a#0»U«K:B5Sn*it*) 



*$I8¥9-10658 



// 

\Z, ty7- F 2 1 W< >7- H 8 07 - h'lQ 1 1 

KifiSrrs&n(fl:«CT»Stt. fro, -y-^-h^i 

[0 0 5 1 ] &>±<P&oiZ*-t h 1 3\Z&Z> 

vmmmu-z ^ £ k <t o , 9i/\i <Dftmmmz 

[0 0 5 2] ft&7j, >SPa^i7 h 1 3 ©©3l7Jfr{£ 
TZtlZt, 7* b bST. h 1 8 a «±73 tCflS* 

L^IKftSfc*, ;>W >S^y^ h 1 3©S*;3lPT&-2> 
7- Fffln l l ©±73t;:lE«£nT^&-y-7*7- H 2 1 
<7)-y-7*9fa^i7 h2 6tc<fcoT©3i£nx}i!£$n5;i 

<h(C&£. ;!©£#, ii-7'7-K2ia/^>7-K8 
©7-mPl l*^a?A^TWtitl:, ->+-7 
^7-3 5©MPWtfrVh£<&oT^£-.>:J;:<fc»3. © 
3\®m&*:Z <tt-DtcVtmizte-3T^Z>tztb, ±#T£ 
<fc?lC?RHftL.T*7c7* M/yXF57,F 1 8 a££fc> 

%\%?7 V 1 3 ©S^^^WSiJ^nXfc, 7*b 
RXM 8 a«-7XAl (DjjfalzMZZ. £ti.<mm® 

[0053] z.z:x\ >mm.?7 v 1 3<Dmmtitf 
mm2nz>mm\zttsfcLT-y-7'7- f 2 i®ii-7"iay 
i7 h2 6CDg^77^*jifi:PS^n?). ;i©n-7"7-b*2 

1 <DV7m9\?9 h 2 6 Ojfg*OHitt. 1*7*7- h* 

Tic *f£Wft^»©ffite> 71 
A©it&, 7IA©lfilfiS. 7* hl/y7F0li, 7 

* hm(D&m* ffiTmm*<Dm&mz£-oT& 
ttztttb. mm^>^=L-^^mmLfzmmmmmiz 
&zi&mff3^m\z&-oTmmm&^tb*tf>zz:£tfm*. 

[0054] \&±.*mw%\z&~ixti-2nit%w*nte 

Ej£aft5*>©-e«:fc<. ^©"gg^Mabte^lBBT 
a * fg]g bIHET * -5> £ <t « I ^ * T & is. ^ o 
[0 0 5 5] m%.\t. «TE*Jfi«2T?tt>'^«y3'-*# 

1t7*7- KlCl£<iLTt>J:^. 
[0 0 5 6] ■9-7*7-HOHJPiS«*«3e«»e 

fttt5i*tt. w-nm<Di"rv?-&&m?z\zmz> 

[0 0 5 7] »*»^»»«*«tt/-f >7-F*J:^* 
7*7- F©##Nt*.^7 hff"c-€-n-6n»J*lcEIS:T4"c 



(7) 

12 

[0 0 5 8] V7'7-V<Dm-m®W&X.tf7-\ t mU(D 

mummumt. o^/wmm^mfcrnzMfcLxm'tT 

h l/-7^ h^ODSfe^tJoaSSSSHW-tJUTHfTUTt) J: 
[0 0 5 9] &±(Dm.WV\-i±£VT*ftW%\Z£-2X 

10 tt&<* ^ I: 7 * h Vi*^ h SSfc*t 4i^^. «* 
f a /tW3/;t7hr^7, ls]SSS«*(C7* h V 

bzmm-tzm-s, znzit, 7*M/y7h;in 
©i*W&7x^-?>vx7«i:l*1"5i6*l > tt&ft 

»lca*'««rllI<EfC«J:oT**r*Sfe*SIIS±«lCjiffl 
[0 0 6 0] . 

©iSDT&s. 

20 [0 0 6 1] «TsnfcSfe*»**«[Sfe*ift©±iBKi*:** 

[0 0 6 2] ffiT2ntz&m4W&&(ti%><D£ffilZfetf 
so * TMS§ $ -&T«^**lHlfe$-e- Z>Z\£lZ£ 

[0 0 6 3] «£*j«EB£»a-r*#&:7-l 4 ©±« 
■C«ait«*W«E-iffi!ft-!J-7*#«7- H*»«7- F© 
7- KHPO±«'SWI**S-r* J: 5 "CKBrt-* ItC 
40 <tt3, -9-7*5^7- K©iSS^SlC«fcoT»^7-H© 

rob. &mtty>^e>m%m<D8ttem&£mzt>it?Ti% 
mzmzz\t*m^\zV5±-?z z. ttfr-z. 
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[0 0 6 4] 7--KBBQ©MPffifll*WSE&fiEfc 

[01] *S69!©— fMSWT**?* Wi?7, bm^& 
e£*TlEffi#r®0T"&3. 

[0 2] 1*7:7- FTt£«©«UB£*t"IEH»rffiBT* 
5. 

[0 3] hl^XhSfe** 
[0 4] *%W<nM<Dmffi.M-C&Z>7* bU~SZ hmifi 

[05] (a) , (b) tt#fp»«t8*-tn-?n*-r# 



y* 

1-<7IA (ttftfftt) . 2-ffla*«, 3 •••£»*. 
4-«ia«, 6-SKN. 7-^t>f 

8-*-f >7-F (#»7-F) . 9-£t# 
SB. 10-7-H9. 1 l-^^>7-KBP. 12- 
SfclajiiDlftjtffi. l 3-*^ K l 4-Jf« 

gfi. 1 5->-f l6-/-f>y>/1, 17 

•••7XJk 1 8—7* hU^hi*. 18a-7tFl/ 
y7RXh, 19-im 2 1-U-77-H (1f7* 
. 2 2 2 3-7-KW, 2 4- 

■tf-^-FHQ, 2 5 — ^tf-f H«. 2 6-*7*»«^ 
K 2 7-+f7iggf. 2 8-*^»«f , 2 9-f 

-?#>n. 3o-#»s«, 31-77J; 3 2 -e^. 

3 3-U-# ; E-J', 3 4-3>hD-7. 3 5 
->f^- » 3 6-y-^-^, 3 7-7-ft. 



[01 ] 



[0 5] 




[02] 



23 IH2J 
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(9) 



[0 3] 




[04] 

F 104] 




(72)559!* LUJb ^ 

(72)fg9J# fflg »-« (72)569!# 
m^fftSiftWS3T@3#tfi2 BSOK 

<72)fBW* ffitt - (72) 

*3SC»«*i|j»«l3TB3#i6 2 Bui 



5ft jE^ 

5fcJK«*«m»*3Ta3#*2 B&JH 
*3K«W«T|r»«3TB3#i6 2 BStS 
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